J7APA3HTOJIOrHH, 384, 2004 


yjJK 576.895.12271 


B03HHKH0BEHHE U 3BOJHOUHB 
CPE^HHHblX KPIOHbEB (XAMYJIEH) Y MOHOFEHEH 

© T. A. THMo4>eeBa 

IlpeanoxceHa HOBaa rHnoie3a B03HHKH0BeHHH cpeanHHbix KpionbeB (xaMyaeii) y moho- 
reHeii. XaMyjiH bo3hhioih Ha caMbix paHHHX aianax sbojiiouhh nocaeaHHX KaK npHKpenn- 
TejibHbie o6pa30BaHHH B3poc;ibix (J)opM, o6HTaBiiiHx Ha xca6epHbix aenecncax. IlepBOHa- 
najibHo 2 napbi KpiOHbeB pacnojiarajincb jiaiepajibHO nepea JiHHHHOHHbiM uepKOMepoM. 
TjiaBHbiM HanpaBJieHHeM sbojhouhh MOHoreHen ciajia KOHueHTpauwa Bcex npHKpenn- 
TejibHbix o6pa30BaHHH Ha pacTymeM uepKOMepe. B cbh3h c 3thm OHKo6aacTbi, b KOTOpbix 
(JjopMHpyiOTca xaMyjiH, cTajin MHrpnpoBaTb b ahck, rae ohm 3aHHJiH nojioxceHHe y 3aa- 
Hero Kpaa ancKa, KOTopoe xapaxrepHO aaa nojiHonHCTOKOTHJieH h MHornx MOHonncTO- 
KOTHJieM. 3BOJHOUHH aaKTHJIOrHpH^eH H rHpOAaKTHJIOPWeH, CBH3aHHaa C OCBOeHHeM KOC- 
THCTbix pbi6, noiiuia no nym HeoTeHHH. YcKopeHHoe pa3BHTne xaMyaeii eme bo BpeMH 
hx MwrpauHH npHBejio k o6pa30BaHHio b 3thx rpynnax hobmx nap, (co6cTBeHHO cpeawH- 
HblX KpiOHbeB), COCTOHB1HMX H3 KpiOHbeB npOTHBOnoaOXCHblX CTOpOH, CBH3aHHbIX B eflH- 
HbiH KOMnjieKC nonepenHbiMH coeanHHTeabHbiMH njiacTHHKaMH (bars). Haannwe 4 xa¬ 
Myaeii HBaaeTca nae3HOMopcJ)Heii ana Bcex MOHoreHen, a yMeHbmeHne hx nncaa BnaoTb 
ao noaHoro ncne3HOBeHHH — anoMop(J)HbiMH cocToaHHaMH. 06pa30BaHne hobmx nap 
h HajiHHne coeanHHTeabHbix naacmHOK moxcho camaTb BaxcHenuiHMH anoMopcJwHMH 
OTpaaoB Dactylogyridea h Gyrodactyloidea, ho bo3hhkiiihmh, BepoaTHee Bcero, KOHBep- 
reHTHO. 


CpeflHHHbie KpiOHba (anchors) nan xaMyaH (hamuli), KaK hx npeaaoxcna Ha- 
3biBaTb JIaeBeaaHH (Llewellyn, 1963), b OTaHnne ot KpaeBbix mm annHHOHHbix 
KpionbeB HMeiOTca y 6oabiHHHCTBa MOHoreHeii. Oco6eHHO xoporno ohh 3aMeT- 
hm y npeacTaBHTeneH OTpnaa Dactylogyridea, b kotopmx, KaK npaBHao, 3aHHMa- 
k)t ueHTpaabHoe noaoxceHHe Ha ancKe (oTcioaa h hx Ha3BaHHe — cpeaHHHbie 
KpiOHba) h nrpaiOT sanacTyio raaBHyio poab b npHKpenaeHHH othx MeaKHX mo- 
HoreHeii. B apyrnx KpynHbix TaKCOHax Monopusthocotylea hx poab 3HanHTeab- 
ho CKpoMHee, a y Polyopisthocotylea ohh ynacTByiOT ToabKO b npHKpenaeHHH 
OHKOMHpauHaneB h paHHHX nocTaHHHHOHHbix CTaanii pa3BHTHa, nepeaaBaa b 
aaabHeHineM BaxcHeninyio aan MOHoreHeii $yHKUHio npHKpenaeHHH 6oaee mo- 
aoabiM b OHToreHeTHHecKOM h (JmaoreHeTHnecKOM 3HaneHHH CTpyKTyp — Kaa- 
naHaM h npncocKaM. 

XaMyan HBaaiOTca napHbiMH o6pa30BaHHHMH. 06mhho npncyTCTByiOT 2 nan 
1 napa xaMyaeii, ho HHoraa oaHH H3 KpionbeB napbi Moxcei 6biTb Heaopa3BHT, 
h Toraa HMeeTCH HeneTHoe nncao xaMyaeii: 3 ( Trinigyrus , Heteronchocleidus) nan 
1 (Urogyrus ). Bo MHornx caynanx ohh BOo6me OTcyTCTByiOT. OopMa xaMyaeii 
MOxceT 6biTb Taxxce caMoii pa3Hoo6pa3Hoii (pnc. 1). 
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Phc. 1. PaariHHHbie ranbi cpe/mHHbix KpiOHbeB (no: EbixoBCKHH, 1957). 

a — Dactylogyrus anchoratus ; 6 — D. alatus ; e — D. wunderi; z — Mazocraes alosae; d — Gyrodactylus medius ; e — 
Diplozoon paradoxum\ Dfc — Octostoma scombri ; 3 — Nitzschia sturionis; u — Dasybatotrema dasybatis\ k — Thauma- 

tocotyle dasybatis. 

Fig. 1. Different types of hamuli. 

B ^aHHOH pa6oTe h nonbiTaiocb oTBeTHTb Ha Bonpoc, Ha KaKOM 3Tane obo- 
jiiouhh MOHoreHen noHBHjiHCb xaMyjiH, b KaKOM KOJiHnecTBe, KaKOBa 6biJia hx 
( fiyHKUHH h me OHM pacnojiarajiHCb y nepBbix MOHoreHen. 

M3yneHHe xhmhhcckoh npnpojtbi pa3jiHHHbix npHKpenHTejibHbix CKJiepHTOB 
MOHoreHen npuBeJio JlanoHC (Lyons, 1966) k BbiBo^y, hto KpionbH (KpaeBbie h 
xaMyjm) HBjiHiOTCH Hanbojiee npMMHTHBHbiM ranoM npHKpenHTejibHbix CTpyKTyp 
y MOHoreHen, h ohh nepBbiMH B03HHKaiOT b OHToreHe3e h (|)HJioreHe3e nepBeH. 
KpiOHbfl COCTOHT H3 KepaTHHa B OTJIHHHe OT CKJiepHTOB KJianaHOB, COejfHHHTeJIb- 
HblX nJiaCTHHOK, CKJiepHTOB nCeBJtOJtHCKa aKaHTOKOTHJIHJf H CKBaMOJfHCKOB JX H- 
njieKTaHHji, He coztep^camnx uncTHHa h hohbhbiiihxch b (J)HJioreHe3e MOHoreHen 
3HanHTejibHo no3jtHee (Lyons, 1966, CTp. 97). 

OHKOMHpauHjtHH 6ojibuiHHCTBa rpynn Monopisthocotylea BbuiynjunoTCH H3 
HHUa C tfHCKOM, BOOpyxeeHHbIM TOJIbKO KpaeBbIMH (jIHHHHOHHbIMH) KpKDHbflMH. 
MHoroHHCJieHHbie HCCjiejotoBaHHH pa3BHTHH MOHoreHen noKa3ajin, hto y noaaB- 
jiHiomero 6ojibiiiHHCTBa ztaKTHJiorHpHjteH xaMyjin 3aKJia,abiBaK>TCfl b 3ajmeH nac™ 
Tejia H JIHLUb BO BpeMH nOCTSMbpHOHaJIbHOTO pa3BHTHH MHrpnpyiOT B npHKpe- 
nHTejibHbiH ztHCK, me npHHHMaiOT oKOHnaTejibHyio (JiopMy h pa3Mepbi, npncy- 
mne B3pocjibiM oco6hm (pnc. 2) (EbixoBCKHH, 1957; Kearn, 1968; Lambert, 1980, 
h ,ap.). Ho 6biBaiOT cjiynan, Koma ojma H3 nap xaMyjien (JiopMHpyeTCH npHMO b 
jx HCKe, HanpHMep y Diplectanum aequans (Kearn, 1968). 3th (JjaKTbi no3BOJiHjm 
JIaMbepy (Lambert, 1980) BbmBHHyTb rnnoTe3y o MnrpauHH OHKobjiacTOB y Dac- 
tylogyridea. no ero mhchhio, OHKobjiacTbi, OTBeTCTBeHHbie 3a (JjopMHpoBaHHe 
xaMyjien, MHrpnpyiOT H3 3a,aHeH nacra Tejia HenocpeacTBeHHO b npHKpenHTejib- 
HblH JXWCK. npH 3TOM MHTpHpOBaTb OHH MOTyT KaK B aKTHBHOM COCTOHHHH yXCe 
C pa3BHBaK>mHMHCH XaMyjIHMH, TaK H B HeaKTHBHOM COCTOHHHH elite JXO 3aKJia,a- 
kh nocjieztHHX. 3Ta rnnoTe3a 6buia ccjjopMyjiHpoBaHa JIaMbepoM ,ojih npeztCTaBH- 
Tejien OTpnzta Dactylogyridea, ojmaKo, Ha moh B3nnm, OHa BnojiHe npnjioxcHMa 
ko BceM ocTaJibHbiM MOHoreHenM, y KOTopbix xaMyjin 3aKJia,abiBaK>TCfl Henocpezt- 
CTBeHHO B npHKpenHTeJIbHOM ZtHCKe. rio-BHJtHMOMy, MHrpaUHH OHKObjiaCTOB y 
npejtCTaBHTejieH othx rpynn npoHCxojtHT TaKxce b HeaKTHBHOM coctohhhh. 

HeobXO^HMO OTMeTHTb, HTO C XaMyjIHMH HaCTO CBH3aHbI OZtHOKJieTOHHbie xce- 
Jie3bi, Tejia KOTopbix pacnojiaraiOTcn b 3azmeH nacra Tejia, h TOJIbKO hx npoTO- 
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Phc. 2. CraflHH pa3BHTHH Protancyrocephalus strelkom ; 3aicaa^Ka cpejiHH- 
hhx KpioHbeB b Tejie nepBfl (no: Bhxobckhm, 1957). 

Fig. 2. The development of the hamuli in Protancyrocephalus strelkom. 


KH OTKpbIBaiOTCH pHJJOM C OCTpHHMH Cpe^HHHblX KpiOHbeB. 

MycKyjiaiypa, npHBOjiHinaH b jiBHxceHHe xaMyjiH, npeji- 
CTaBJieHa jiByMH MbimeHHbiMH TnxcaMH, THHymHMHcn TaKxce 
H3 3a,ztHeH nacTH Tejia. 

Bee Bbiuie nepenncjieHHbie c|)aKTbi HaiajiKHBaiOT Ha 
Mbicjib, hto Koraa-To xaMyjiH pacnojiarajiHCb y MOHoreHeii 
He b jx HCKe, a Bnepejm Hero. UepKOMep c KpaeBbiMH (jih- 
HHHOHHblMH) KpiOHbHMH CJlQJiyQT paCCMaTpHBaTb npeXCTO 
Bcero KaK jihhhhohhmh opraH, c noMombio KOToporo oh- 
KOMHpaUH^HH 3auenJIHIOTCH 3a anHTeJIHH X03HHHa. ripH- 
KpenHTeJIbHbie 06pa30BaHHH B3pOCJIbIX (|)OpM (|)OpMHpyiOT- 
ch b OHToreHe3e no3,aHee. Y MOHoreHeii ohh npejiCTaBJieHbi 
CaMbIMH pa3JIHHHbIMH CTpyKTypBMH. PaCCMOTpHM OCHOB- 
Hbie ranbi npHKpeiuieHHH 3a,aHero KOHua Tejia MOHoreHeii, 
oGpaman oco6oe BHHMaHHe Ha kojihhcctbo, pacnojioxceHHe 
h ynacrae b stom npouecce xaMyjien. 

KaK yxce ynoMHHajiocb Bbiuie, npHKpermeHHe B3pocjibix Polyopisthocotylea 
oeymecTBJiHeTCH c noMombio KJianaHOB hjih npHcocoK, ojiHaKO y jihhhhok h Ha 
paHHHX CTa^HHX pa3BHTHH 2 hjih 1 napa xaMyjien npHcyTCTByiOT. HacTO ohh co- 
xpaHHiOTCH h y B3pocjibix HepBen. PacnojiaraiOTCH ohh Bcerjta y 3ajtHero Kpan 
JtHCKa oGbIHHO Mexcjty II H III KpaeBbiMH KpiOHbHMH (pnc. 3). 

CpejiH Monopisthocotylea HMeeTCH ropa3£0 6ojibmee pa3HOo6pa3He KaK b 
cnocoGax npHKpeiuieHHH, TaK h b Meciax o6nTaHHH HepBen. Y Kancajnm h mo- 
HOKOTHJIHJI, HMeiOmHX 06 bIHH 0 3HaHHTeJIbHbie pa3MepbI, Ha JIHCKe pa3BHBaiOTCH 
pajiHajibHbie MbimeHHbie cenTbi, npeBpamaiomne ero TaKHM o6pa30M b MoinHyio 
HneHCTyio npHCOCKy. Y Kancajinji npn stom eoxpaHHiOTCH o6e napbi xaMyjien, 
H3 KOTOpbIX nepejIHHe BMeCTe C BH£OH3MeHeHHbIMH KpaeBbiMH KpiOHbHMH ojx- 
hoh napbi jiencTByiOT KaK napa nHHueTOB, 3ameMJiHH Mnncne TKaHH, nonaBinne 
b nojiocTb npncocKH (pnc. 4 E, B). Y mohokothjihji ocTaeTCH jiHixib 1 napa xa- 




Phc. 3. PacnojioxceHne xaMyjien b jmexe Sphyranura osleri (Polyopisthocotylea) (no: Emxobckhh, 

1957). 

Fig. 3. Haptor with hamuli of Sphyranyra osleri (Polyopisthocotylea). 
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Phc. 4. npHKperiHTejibHbiH ruck c xaMyjiHMH y Kancajma h mohokothjiha. 

A u B — Pseudobenedenia notothenia (no: Williams et al., 1973); B — Heterocotyle sp. (no: Emxobckhh, 1957). 

Fig. 4. Haptors and hamuli in capsalids and monocotylids. 

Myjieii, aexcamnx Ha KOHuax 3aaHe-aaTepaabHbix cenT (pnc. 4 A). Y axaHTOKO- 
Tujmjx nepea jiHHHHOHHbiM uepxoMepoM pa3BHBaeTcn MomHbiii BTopHHHbiii npn- 
KpenMTejibHbiii ancic c MbimeHHbiMH rpe6HHMH, HecymHMH y npeacTaBHTeaeii 
poaa Acanthocotyle noBepxHOCTHbie CKJiepHTbi (pnc. 5 A). XaMyjiH y axaHTOKOTH- 
nm OTcyTCTByioT. ripeacTaBHTeaH Microbothriidae h Udonellidae npHicpenan- 
IOTCH K TBepjlblM nOBepXHOCTHM 3a CHCT KJieHKOTO UeMeHTa; HX flHCKH BOOdme 
JIHUieHbl KaKHX 6bl TO HH 6bIJIO KpiOHbeB (pnc. 5 E, B). 

npeACTaBHTejiHM OTpnaoB Dactylogyridea h Gyrodactyloidea cbohctbch npn- 
KpenHTejibHbiii annapaT kpiohkoboto ™na, rae cpeanHHbie xpiOHbH (xaMyjiH) 
HecoMHeHHO HrpaiOT BaxcHyio pojib. Heo6xoanMO OTMeraTb, hto TOJibKO b othx 
JX Byx OTpH^aX xaMyjiH C npOTHBOnOJIOXCHbIX CTOpOH AHCKa COeAHHHIOTCH B na- 
py nocpeflCTBOM coeaHHHTeabHbix iuiacTHHOK. 

flaKTHJiorHpHAeH xapaKTepH3yeT HeodbiKHOBeHHoe pa3HOo6pa3He (JiopMbi xa- 
Myjieii h coe^HHHTejibHbix ruiacTHHOK. B GojibiiiMHCTBe ceMencTB 3 toto OTpnaa 
HMeeTCH 2 napbi xaMy/ieft, y Hemropbix coxpaHneTCH TOJibKO 1 napa, ho y pn- 
m POJXOB, OTHOC5HHHXCH K pa3JIHHHbIM CeMCMCTBaM, XaMyjiH nOJIHOCTblO OTCyT- 

CTByiOT. B OTjiHHHe ot II. H. TepaceBa (repaceB, 1995, 1998, 2002) h paccMaT- 
pHBaio Bee 3th cjiynaw, xax BTopnHHbie, CBH3aHHbie c H3MeHeHneM aoxaan- 
3auHM nepBeii, npn kotopoh cpeanHHbie xpiOHbfl He TOJibKO He HyxcHbi, ho 
3aHacTyio h BpeaHbi, HanpnMep npn o6HTaHHH napa3HTOB b MoneTOHHHKax, hh- 
ueBoaax h t. a. 

riocKOJibKy noaaBaniomee hhcjio aaKTHaornpnaen HBjineTCH xcaOepHbiMn na- 
pa3HTaMH, ohm Oaaroaapn cbohm mcjikhm pa3MepaM oneHb nacTO noceaaiOTCH 
Mexcay btophhhmmh xcaOepHbiMn jienecTKaMH. B otom cjiynae HanOoaee o^ex- 
thbho npHKpenjieHne oOenMn CTopoHaMH ancxa, hto mm h HaOaioaaeM y mho- 
thx npeacTaBHTejieii ototo oTpnaa. ripn Taxon aoxaan3aunn oaHa napa xaMyaen 
cmotpht Ha aopcaabHyio cTopoHy, a apyraa — Ha BeHTpaabHyio. B cbhbh c othm 


336 




Phc. 5. MoHoreHeH 6e3 xaMyjieft. 

A — Acanthocotyle williamsi (no: Euxobckhh, 1957); E — Leptocotyle minor (no: Euxobckhh, 1957); B — Udonella 

caligorum (no: KopHaxoBa, TnMocJjeeBa, 1981). 

Fig. 5. Monogeneans without hamuli. 


mx o6eihho Ha3biBaiOT flopcajibHbiMH h BeHTpajibHbiMM xaMyjiHMM. PacnojiaraioT- 
ch xaMyjiM (bo bchkom cjiynae 6o;iee 3aflHHH napa), KaK npaBMJio, Taicace Meatfly 
2-m m 3-m napaMH KpaeBbix, ynMTbiBan hto 1-h napa 3aHHMaeT ueHTpajibHoe no- 
JioateHMe b 6ojibuiHHCTBe ceMencTB OTpana. 

y npeflCTaBHTejieM oTpafla Gyrodactyloidea MMeeTCH TOJibKO 1 napa xaMyjien, 
HO eCTb HeCKOJIbKO pOflOB BTOpHHHO MX JIHlIieHHbIX. XaMyJIH 06 bIHH 0 COe^MHeHbl 
AByMa njiacTMHKaMM m pacnojiaraiOTCH Ha oco6om BempajibHOM Jionacra, ho He 
b 3aflHeM nacTM flMCKa, a b ueHTpajibHOM, hto He no3BOJineT onpeflejiMTb mx no- 
JioxceHne no othohichmio k KpaeBbiM KpionbHM. Pa3BMTne Oogyrodactylus, otho- 
cameroca k ceMeMCTBy HMijeKJiaflyinMX TMpoflaKTMJiMfl, hcho noKa3biBaeT, hto 
3anaTKH xaMyjien, Taxate Kax h y jihhhhok AaKTMJiorMpMfleM pacnojiaraiOTCH ne- 
pefl JIMHMHOHHbIM flMCKOM M TOJibKO B npOIjeCCe pa3BMTMfl CMeiljaiOTCfl B ero 
UeHTp. 

TaKMM o6pa30M, noflbiToatMBan Bbiine CKa3aHHoe, MoatHO cflejiaTb cjieflyio- 
mne BbiBOflbi. 

1. 3aKJia,aKa xaMyjieM MMeeT mccto nepefl jimhmhohhmm uepKOMepoM, h Jinuib 
nOTOM OHM MMTpMpyiOT B JX MCK. 

2. OcHOBHoe MecTO pacnojioxceHMH xaMyjieM y coBpeMeHHbix MOHoreHeM Meat¬ 
fly 2-MM M 3-MM KpaeBbIMM KpiOHbflMM. 

3. McxoflHoe hmcjio xaMyjieM 4, t. e. 2 napbi. yMeHbineHMe mx ao 1 napbi m 
nojiHoe Mcne3HOBeHMe — BTopMHHbie hbjichmh. 

B cbh3m c BbimenepeHMCJieHHbiMM c})aKTaMM h xony npeflJioatMTb cjieflyiomyio 
TMnOTe3y B03HMKH0BeHMfl M 3BOJMOUMM XaMyjieM y MOHoreHeM. 


3 napasHTOJiorHH, N° 4, 2004 r. 
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XaMyjiH bo3hhkjih KaK napHbie JiaTepajibHbie o6pa30BaHHH, cocToniune H3 
flByx 6jih3ko pacnojioxceHHbix KpynHbix xpionbeB, jjeHCTByioiUHx xax riHHueT, 
3 ameMJiHiomHM xcadepHbie TxaHH xo 3 HHHa. JIoxajiH30Bajmcb ohh b 3 ajjHeH nac- 
th Tejia Henocpe^CTBeHHO nepea jihhhhohhbim uepxoMepoM. llo Been BeponT- 
hocth, c hhmh 6 biJiH CBH3aHbi h xcejie3bi, pacnojiaraioiUHecn phjjom. 

B ^aJibHenineM maBHbiM HanpaBJieHneM sbojiiouhh npnxpenHTejibHoro anna- 
paTa MOHoreHen CTajia xoHueHTpauHH Bcex npnxpenHTejibHbix o6pa30BaHHH Ha 
pacTymeM uepxoMepe (ancxe). Ilo 3T0My nyra nonuiH Bee MOHoreHeH, 3a hc- 
KJiiOHeHHeM aKaHTOKOTHJiH#, y KOTopbix npHKpenjieHHe ocymecTBJineTCH 3a cneT 
BTopHHHoro jjnexa — pa3pacTaiomeHCH 3a^Hen Haora Tejia HenocpejjCTBeHHO 
nepea uepxoMepoM. 

B CBH3H C 3THM 0 HK 06 jiaCTbI, B KOTOpbIX £OJDKHbI 6bIJIH pa3BHBaTbCH XaMyJIH, 
CTajiH MHrpHpoBaTb b uepxoMep Ha pa3Hbix CTatfHHx pa3BHran nocjie^Hero. Mh- 
rpauHH OHKo6jiacTOB moxcct nponcxo^HTb xa k bo BpeMH 3M6pHoreHe3a (6ojib- 
IHHHCTBO nOJIHOnHCTOXOTHJieH, HCXOTOpbie MOHOnHCTOXOTHJieH, HanpHMep, Nit- 
zschia sturionis). Tax h no3jmee, yxce bo BpeMH nocT3M6pHOHajibHoro pa3BHTHH 
HepBen. MnrpauHio OHxo6jiacTOB b axTHBHOM coctohhhh c 3axJia,zjxaM xaMyjien 
^eMOHCTpnpyioT npejjCTaBHTejra OTpn^a Dactylogyridea (pnc. 2). 

no Been BepoHTHOCTH, 06 a xpionxa xaxcjjon JiaTepajibHOH napbi xaMyjien 3a- 
xjia^biBajiHCb He oflHOBpeMeHHO, a b onpeaejieHHOH nocjieflOBaTejibHOcra, xax 
3to moxcho Hadjiio^aTb, HanpHMep, npn (|)opMHpoBaHHH cxejieTa ctbopox xjia- 
naHOB b OTpnjie Mazocraeidea. npn MHrpauHH OHXodjiacTOB xaMyjien b pacTy- 
iixhh uepxoMep 0£Ha napa (no xpionxy c xaxcjjon ctopohm) oxa3biBajiacb b jjhc- 
xe paHbrne jipyroH. Bo3moxcho, hto h (J)opMbi o6ohx xpionbeB nepBOHanajibHOH 
napbi Taxxce Hecxojibxo pa3JiHHajmcb. Bo bchxom cjiynae, Bee 4 xpionxa 3aHHJiH 
Ha flHexe najieo30HCXHX MOHoreHen HOBoe nojioxceHne. Ohh jioxajiH30BajiHCb 
Tenepb Ha 3a£HeM xpae jjnexa, ho jiaTepajibHee xpaeBbix xpionbeB 1-hh 2-h nap. 
XapaxTep hx jxq hctbhh Taxxce h3mchhjich. B pe3yjibTaie MHrpauHH ohh nepecia- 
jih .aencTBOBaTb xax napHbie o6pa30BaHH h h Tenepb 3auemiHJiHCb 3a TxaHH xo- 
3HHHa nojjodHO xpaeBbiM xpionbHM. Hajxo yHHTbiBaTb, hto b oto BpeMH nponc- 
xo^hjio (|)opMHpoBaHHe hobhx npHxpenHTejibHbix CTpyxTyp unexa b cbh3h c 
yBejiHneHHeM pa3MepoB Tejia ApeBHHx MOHoreHen, ocBaHBaBinnx HOBbie MecTa 
odHTaHHH Ha Tejie xo3HHHa. Pojib xaMyjien npn otom CTaHOBHJiacb b uocTaTOH- 
hoh CTeneHH BTopocTeneHHon h He3HanHTejibHOH. 

CnTyauHH H3MeHHJiacb c noHBJieHHeM Ha ncTopHnecxon apeHe xocthcthx 
pbi 6 . nepBbie Teleostei 6 biJin mcjixhmh njiaHXTOHHbiMH pbidaMH, Handojiee exou- 
HblMH C COBpeMeHHbIMH CeJIb£eo6pa3HbIMH. OCBaHBaJIH 3THX HOBbIX X03HeB JIH- 
hhhxh MOHoreHen, o 6 HTaBinnx Ha pbidax, rocnoucTBOBaBinHx b to BpeMH, exo- 
pee Bcero, xaxnx-TO xpnmeBbix. JIhhhhxh oraejibHbix bhuob cyMejin npnxcHTbCH 
Ha hobhx xo3neBax, ho npn otom ohh CTOJixHyjincb c pnuoM TpyzjHOCTen. Kax 
yxce ynoMHHajiocb, nepBbie xocracTbie pbidbi 6 biJin mcjixhmh c HexcHbiMH xca 6 - 
paMH. XCnTb h £aBaTb noTOMCTBO Ha TaxHx xcadpax motjih TOJibxo Mejixne (f)op- 
Mbi, h 3bojhou,hh 3thx MOHoreHen nonuia no nyra nporeHe3a. YcxopeHHoro 
pa3BHTHH TpedoBajiH npexc^e Bcero opraHbi npnxpenjieHHH h pa3MHOxceHHH. 
npn HeGojibinnx pa3Mepax nepBen oxa3ajicn onnTb BOCTpedoBaH xpionxoBbiH 
annapaT npnxpenjieHHH. YcxopeHHoe pa3BHTne Bejio x TOMy, hto xaMyjin 3axjia- 
jibiBajiHCb b cxJiepodJiacTax Ha caMbix paHHHx CTa^HHx nocTJiHHHHOHHoro pa3- 
bhthh hjih jiaxce eme bo BpeMH 3M6pnoreHe3a. OopMHpoBaHne h npope3biBaHne 
octphh xaMyjien (t. e. Hanajio hx (JjyHxunoHHpoBaHHH) Taxxce cjiBHrajiocb Ha 
BpeMH hx MHrpauHH H3 3a,ziHero xoHua Tejia x 3 ajiHeMy xpaio jx nexa. TaxnM 06 - 
pa30M, xaMyjin oxa3biBajincb jiencTByiomHMH, HaxojiHCb eme TOJibxo b nepejiHen 
hjih ueHTpajibHOH nacTH jx nexa. nocxojibxy 3axjiajixa h MHrpauHH o6ohx xpion- 
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Phc. 6. OopMa h nojioacemie flonojiHHTe;ibHbix ciciepHTOB y Dionchus (A ) h Capsaloides (B) (no: Th- 

MO(J>eeBa, 1990). 

Fig. 6. Haptors in Dionchus and Capsaloides. 


kob nepBHHHOH napbi xaMyjien nponcxojiHJiH pa3HOBpeMeHHO, to ohh 6buiM 
npocTpaHCTBeHHO pa3o6meHbi, t. e. ojma napa KpionbeB c npaBOH h jicboh cto- 
poH OKa3biBajiacb b 6ojiee 3a£HeH nacTH jx ncxa, a jx pyran cootbctctbchho 3ana3- 
^bmana. 3 to co3,aajio npejmocbuiKy jyin o6pa30BaHHH hobmx nap xaMyjien, o6t>- 

e^HHHKDmHX KpIOHbH C pa3HbIX CTOpOH £HCKa. 

KpynHbie KpiOHbH, a hmchho TaKHMH 6biJin no cBoeMy nponcxoxcaeHHio xa- 
Myjin, name Bcero aencTByiOT napon, 3ameMJiHH Mexmy co6oh xcabepHyio TKaHb. 
Tax aencTByKDT, HanpnMep, aonojiHHTejibHbie CKJiepnTbi Kancajinjj pojiOB Dion¬ 
chus n Capsaloides (pnc. 6), KOTopbie hbjihiotch no nponcxoxcaeHHio H3MeHeH- 
HbiMn KpaeBbiMH KpiOHbHMH 1-h napbi h JiexcaT noHTH b ueHTpe jx HCKa npn noji- 
hoh yTpaTe xaMyjien (TuMO^eeBa, 1990). Ho b HaineM cjiynae xaMyjin Ji0KajiH30- 
Bajincb 6jih3ko ot KpaeB jincKa h 6buin 3HanHTejibHo yaajieHbi jx pyr ot jipyra, 
no3TOMy 6buin Heo6xo^HMbi CTpyKTypbi, obBejiHHHiomHe nx b napy. Ta k bo3hhk- 
jih coe^MHMTejibHbie njiacTHHKH (bars), CBH3biBaiomHe xaMyjin c jicboh n npaBOH 
CTopoH b e^nHyio CTpyKTypy. Coe^HHHTejibHbie njiacTHHKH xapaKTepHbi TOJibKO 
fljifl otph^ob Dactylogyridea n Gyrodactyloidea. Co3^aHne hobhx nap xaMyjien 
n noHBJieHne coejjHHHTejibHbix njiacTHHOK — BaxcHenmne anoMop(J)Hbie nepTbi 
3thx jx Byx rpynn. 

OjmaKO 3th BaxcHenmne npn3HaKH, no MoeMy mhchhio, CKopee Bcero cjiefl- 
CTBne KOHBepreHTHoro pa3BHTH h b cxo^hbix ycjiOBHHx — Ha xcabpax mcjikhx 
jipeBHnx Teleostei n, TaKHM o6pa30M, He CBnaeTejibCTByioT o npnMOM po^CTBe 
Dactylogyridea h Gyrodactyloidea. PaHee yxce BbiCKa3biBajiocb MHeHne o HeoTe- 
HHHeCKOM npOHCXOXC^eHHH mpOKOTHJIH^ OT JIHHHHOK nOJIHOnHCTOKOTHJIHflHbIX 

MOHoreHen, bo3moxcho, nojincTOMaTH# (Lambert, 1979; Shinn et al., 1997). Cko- 
pee Bcero, npe^KH o6enx rpynn nounm no nyra HeoTeHnn npn ocBoeHnn xca6p 
nepBbix KHcracTbix pbi6. Ho npe^xaMH nx 6bum, kohchho, MOHoreHen, otho- 
cnmnecn k pa3HbiM rpynnaM Monopisthocotylea. Ha oto yKa3biBaiOT bojibinne 
Mop^ojiornnecKHe pa3JiHHHH Mexcay jjaKTHjiornpHaeHMH n rnpoflaKTHJiOHfleH- 
mh, b HacraocTH, cTpoeHHe KonyjiHTHBHoro annapaTa, nepejmero KOHua, xeTO- 
TaKcnn. Cxojjctbo xce b cTpoeHHH npHKpenHTejibHoro annapaTa othx mcjikhx, 
npenMymecTBeHHo xcabepHbix MOHoreHen, hbjihctch KOHBepreHTHbiM. npn otom 
hzjxo OTMeTHTb, hto ecjm npejjKH Dactylogyridea coxpaHHJin o6e napbi xaMyjien, 
to npejjKH Gyrodactyloidea odjiaaajin TOJibKO ojihoh napon hjih yTpaTHJin bto- 
pyio bo BpeMH CBoero CTaHOBJieHHH. 

TaKHM o6pa30M, HajiHnne 4 xaMyjien, cocTaBJiHBinnx nepBOHanajibHO 2 jia- 
TepajibHbie napbi, hbjihctch njie3HOMop4)HeH juih Bcex MOHoreHen, a yMeHbine- 
Hne hx HHCJia BnjiOTb jx o nojiHoro Hcne3HOBeHHH — anoMopcJmbiMH coctoh- 
hhhmh. OTcyrcTBHe xaMyjien y Acanthocotylidae, Microbothriidae h Udonelli- 





dae, no MoeMy mhchhio, TaiOKe btophhhoc HBJieHHe, nocKOjibKy npnKpenjieHHe 
3thx rpynn nponcxo^HT Ha coBceM apyroft ocHOBe, xa k oto yxce ynoMHHajiocb 
Bbirne. 

3^ecb Heo6xo/iHMo eme pa3 KOCHyTben Bonpoca o nepBHHHOM MecTe napa3H- 
rapoBaHHH npoMOHoreHew, npejtCTaBjiHBiiiHx coboft h nepBbix Neodermata. fle- 
jio b tom, hto b nocBHiueHHoft MOHoreHeHM jiHTepaiype rocno^cTByeT TOHKa 
3peHHH, comacHO KOTopow nepBbiMH npoMOHoreHenMH 6buiH (J)opMbi, xcHBume 
Ha noBepxHocTH Tejia jipeBHHx pw6 (Emxobckhh, 1957; Llewellyn 1965, h jxp.). 
PaHee h nncajia o tom, hto nepexoa k napa3HTH3My y npejiKOB MOHoreHew mot 
npoHCxo^HTb TOJibKO b xca6epHoft nojiocTH, a He Ha noBepxHocTH Tejia xo3neB 
(Timofeeva, 1997). FIo-BHjiHMOMy, oto cjiynHJiocb Ha caMbix paHHnx cTajiHHx 
3BOJIIOUHH n03B0H0HHbIX 3aaOJITO JXO pa3BHTHH y HHX HeJIIOCTeft H 6bIJIO HanpH- 
Myio cBH3aHO c pa3BHTneM xca6epHoro annapaTa h ero ynacraeM b nnTaHHH 
ApeBHeHuiHx no3BOHOHHbix (Mallatt, 1984a, b, 1996). Flo mhchhio MajuiaTa 
(Mallatt, 1984b), yxce o6mne npejiKH KpyrjiopoTbix h nejnocTHbix hmcjih xopo- 
uio pa3BHTbie xca6pbi h cymecTBOBajiH c KOHua kcm6phh. 3to 6buiw 6eHT0CHbie 
MopcKHe xcHBOTHbie, nHTaBiiiHecH cycneH3Hett mcjikhx opraHHnecKHx nacTHU, 
co6HpaeMbix c noMombio xca6p h HanpaBjineMbix 3aTeM b moTKy h nnmeBapH- 
TejibHbiH TpaKT. TaKHM o6pa30M, xca6pbi nepBbix no3BOHOHHbix c ycnexoM cob- 
MemajiH 2 BaxcHbie (jjyHKUHH: ^bixaHne h nmaHHe, a xax Mbi 3HaeM, hmchho 
pecnHpaTopHbiw h opajibHbiii nyra hbjihiotch rjiaBHbiMH nyTHMH jik>6oh HH(J)eK- 
UHH, OCObeHHO eCJIH Mbi paCUIHpHM paMKH napa3HTH3Ma JUIH BKJHOHeHHH B Hero 
SaKTepHH h BnpycoB. Bee ocTajibHbie nyra 3apaxceHHH xo3HHHa byayT btophh- 
HbiMH: npoHHKHOBeHne nepe3 noKpoBbi, Hcnojib30BaHHe npoMexcyroHHbix xo3H- 
eB h nepeHOCHHKOB h jtpyrne. 

rio-BH^HMOMy, HexoTopbie H3 nonajtaBiimx h 3acTpeBaBmnx Ha xcabpax op- 
raHH3MOB cyMejiH npeojtojieTb 3amHTHbie peaKimn TKaHeii xo3HHHa h npneno- 
cobHTbCH k cymecTBOBaHHio Ha xcabepHbix jienecTKax nepBbix no3BOHOHHbix. 
B 3tom cjiynae coBepmeHHO 3aKOHOMepHO noHBjieHHe y npoMOHoreHew (npejt- 
KBMH KOTOpbIX, BepOHTHO, 6bIJIH KaKHe-TO CBObOJIHOXCHByinHe Heo4)opHbie Typ- 
SejuiHpHH) npHKpennTejibHoro annapaTa hmchho KpiOHKOBoro Tnna, no3BOJiHB- 
mero hm 3auenjiHTbCH 3a xcabepHbift onnTejiHH, HTobbi He 6biTb yBjieneHHbiMH 
Jtajiee b nnmeBapHTejibHbiH TpaKT. Bee 3to xoporno coniacyeTCH c mhchhcm 
J lattoHC (Lyons, 1966) o tom, hto KpaeBbie KpionbH h xaMyjin hbjihiotch Hanbo- 
Jiee npHMHTHBHbiMH npHKpenHTejibHbiMH o6pa30BaHHHMH MOHoreHett, h c npeji- 
jioxceHHoii mhoh TpaKTOBKOH noHBJieHHH h flajibHeHineii obojiiouhh xaMyneft. 


CnncoK jiHTepaTypu 

Emxobckhh B. E. MoHoreHeTHHecKHe cocajibiiiHKH, hx CHCTeMa h 4>HJioreHHH. M.; JI.: 
Hayxa, 1957. 509 c. 

TepaceB n. H. AHajiH3 cnoco6oB 3apaxceHH« MOHoreHeBMH (Monogenea, Platyhelminthes) // 
3ooji. xcypH. 1995. T. 74, Bbin. 11. C. 23—31. 

repace b IL H. CeMencTBO Tetraonchidae (Monogenea): CTpyKTypa h nojioxceHHe epean mo- 
HoreHeH // FIapa3HTOJiorHH. 1998. T. 32, Bbin. 6. C. 544—552. 

TepaceB n. H. flaKTHJiornpHflbi (Monogenea: Dactylogyridea) c HeTHnHHHbiM hhcjiom epe- 
AHHHbix KpKDHbeB, hx npoHcxoxcaeHHe h 4>HJioreHeTHHecKoe 3HaneHHe. JlHTepaTypHbie 
aaHHbie // FIapa3HTOJiorHH. 2002. T. 36, Bbin. 2. C. 146—157. 

THMO<t>eeBa T. A. OnjioreHeTHHecKHe othoiuchhb Kancajina h ahohxh^ h nojioxceHHe no- 
cjiejiHHx b cHCTeMe MOHoreHew (Monogenea, Monopisthocotylea) // Tpy^bi 3HH AH 
CCCP. 1990. T. 221. C. 3-16. 

Kearn G. C. The development of the adhesive organs of some diplectanid, tetraonchid and 
dactylogyrid gill parasites (Monogenea) // Parasitology. 1968. Vol. 58. P. 149—163. 


340 



Lambert A. Recherches sur les affinities phyletiques des vers parasites Gyrodactyloidea (Mo- 
nogenea) // C. r. Acad, sci., Paris, Serie D. 1979. Vol. 288. P. 231—233. 

Lambert A. Oncomiracidium et phylogenese des Monogenea (Plathelminthes). 1-re Partie. 

Developpement post-larvaire // Ann. Parasitol. (Paris). 1980. T. 55. P. 165—198. 
Llewellyn J. Larvae and larval development of monogeneans // Advan. Parasitol. 1963. Vol. 1. 
P. 287-326. 

Llewellyn J. The evolution of parasitic platyhelmints // Evolution of parasites, 3-rd Symp. 

Brit. Soc. Parasitol., Blackwell Scient. Pub. Oxford, 1965. P. 47—78. 

Llewellyn J. Phylogenetic inference from platyhelminth life cycle stages // Intemat. J. Parasi¬ 
tol. 1986. Vol. 17. P. 281-289. 

Lyons K. M. The chemical nature and evolutionary significance of monogenean attachment 
sclerites // Parasitology. 1966. Vol. 56. P. 63—70. 

Mallatt J. Feeding ecology of the earliest vertebrates // Zool. Journ. Linn. Soc. 1984a. Vol. 82. 
P. 261-272. 

Mallatt J. Early vertebrate evolution: pharyngeal structures and the origin of gnathostomes // 
Journ. Zool. Lond. 1984b. Vol. 204. P. 169-183. 

Mallatt J. Ventilation and the origin of jawed vertebrates: a new mouth // Zool. Journ. Linn. 
Soc. 1996. Vol. 117. P. 329-404. 

Shinn A. P., Gibson D., Sommerville C. Argentophilic structures as a diagnostic crite¬ 
rion for the discrimination of species of the genus Gyrodactylus von Nordmann (Monoge¬ 
nea) // Syst. Parasitol. 1997. Vol. 37, N 1. P. 47—57. 

Timofeeva T. A. What is the primary site of attachment of proto-monogeneans: the body sur¬ 
face of the gill cavity? // Programme and abstracts of the 3-rd International Symposium 
on Monogenea. 25—30 august, Brno, Czech republic, 1997. P. 2. 

3oojioni4ecKHH HHCTHTyT PAH, IlocTynMjia 12.12.2003 

CaHKT- IleTepbypr 


ORIGIN AND EVOLUTION OF THE HAMULI IN THE MONOGENEANS 

T. A. Timofeeva 

Key words : Monogenea, hamuli, morphology, evolution. 

SUMMARY 

The hypothesis of the origin and evolution of the hamuli in monogeneans is proposed. 
It is suggested that the hamuli originated as the adult attachment organs of protomonoge- 
neans inhabited the gills of the first vertebrates. Primarily they were represented by two la¬ 
teral pairs of large hooks disposed anterior to the larval haptor. The fundamental direc¬ 
tion in the evolution of monogeneans was the concentration of all attachment structures 
on the growing haptor. It the course of this evolutionary process, the hamuli onchoblasts 
migrated to the haptor, in which they had reached the position in the hind part of the hap¬ 
tor. The neotenic evolution of the Dactylogyridea and Gyrodactyloidea resulted in the for¬ 
ming new hamuli pairs. The hooks of opposite sides of the haptor are joined in a single 
complex within each side by the transverse plates (bars). So the presence of 4 hamuli is ple- 
siomorphy for all the monogeneans and the presence of the transverse bars and new hamuli 
pairs are apomorphy for the Dactylogyridea and Gyrodactyloidea, whose evolution was lin¬ 
ked with that of the Teleostei. The origin of the new hamuli pairs and transverse bars in 
the Dactylogyridea and Gyrodactyloidea appears to be a convergence. 



